High mobility group proteins 1 and 2 (HHGs 1 and 2) are abundant chromosomal proteins which are believed to be preferentially associated with regions of active chromatln. Our previous results have shown that HHGs 1 and 2 can significantly stimulate specific transcription _in vitro from the adenovirus major late promoter. This stimulation is now shown to be due, at least in part, to the influence of HMGs 1 and 2 on binding of a specific transcription factor (MLTF) upstream of the start site of the gene to a region (-66 to -51) which is required for optinal transcription both Jn vivo and _in vitro. HMGs 1 and 2 cause both an increase in the rate of binding of the transcription factor to the DNA and alterations to the pattern of the DNasel footprint of the factor on the DNA. Different binding states of the factor are also observed dependent on the presence of MgCl2, the factor being bound but not protecting the binding region from DNasel in the absence of MgCl 2 . As the amount of HMGs 1 and 2 present In HeLa whole cell transcription lysate Is very low, it has been possible to show using an In vitro transcription system that HMGs 1 and 2 can stioulate specific transcription by both RNA polymerases II and III, and can overcome the inhibitory effects of histones (7).
The plasmld pML(C2AT)i 9 (Sawadogo and Roeder, 1985a ) contains the promoter region (bases -400 to +10) of the adenovlrue type 2 major late transcription unit fused to a "G-lesa" cassette (open box, bases +10 to +390). The TATA box Is located at bases -29 to -23 and the upstream promoter element (UPE) at position -66 to -51 Is Indicated by the hatched box. The restriction fragments between the Avail site (base -138) and either Hhal site at -12 (S fragment) or the Smal site at +390 (L fragment) were used In this study. B.
Sequence of the promoter region.
done In the absence of MgCl2 sub-optimal binding of the fragments with MLTF was observed; at a given level of the MLTF-contalnlng fraction, only about 10 to 15Z as much fragment was bound as In the presence of HgCl2. 
Nucleic Acids Research o v e r a s h o r t time period (up t o 90 s e c ) . Binding r e a c t i o n s were i n i t i a t e d by a d d i t i o n o f t h e MLTF f r a c t i o n and t e r m i n a t e d by a d d i t i o n of EDTA t o 10 mM
and t r a n s f e r t o i c e p r i o r t o g e l e l e c t r o p h o r e s i s .
The r a t e of a s s o c i a t i o n o f MLTF w i t h DNA ( F i g u r e 40) was found t o be enhanced i n t h e presence of HMGs 1 and 2 t o a s i m i l a r d e g r e e ( a p p r o x i m a t e l y 5-fold) a s i t i s i n t h e absence o f MgC12.
The r a t e o f d i s s o c i a t i o n o f MLTF-DNA complexes was a l s o s t u d i e d . Both s i g n i f i c a n t l y a f f e c t e d by t h e p r e s e n c e o f HMGs 1 and 2. I n t h e presence o f
MgC12 h a l f o f t h e pre-formed complexes had d i s s o c i a t e d w i t h i n 10 min and i n t h e absence o f MgCl2 l i t t l e d i s s o c i a t i o n was observed over 15 h r i r r e s p e c t i v e o f t h e presence of HMGs 1 and 2 ( r e s u l t s not shown). These r a t e s compare w i t h a b o u t 4 min ( w i t h MgC12) and 3 h r (no MgC12) d e t e r m i n e d by C h o d o s h s &. (12) u s i n g h i g h l y p u c i f f e d MLTF and s u b s t a n t i a l l y f a s t e r r a t e s o b t a i n e d by Sawadogo and Roeder (11) f o r a s i m i l a r f a c t o r (USF) i d e n t i f i e d i n a d i f f e r e n t chromatographic f r a c t i o n . The s l o w e r r a t e s o f d i s s o c i a t i o n may be due t o t h e use of a r e l a t i v e l y c r u d e f r a c t i o n c o n t a i n i n g MLTF.
DNaseI f o o t p r i n t i n g of complexes formed i n t h e absence o r presence of HMGs 1 When i n c u b a t i o n s were done w i t h i n c r e a s i n g amounts of t h e MLTF f r a c t i o n i n t h e absence of HMGs 1 and 2, t h e r e was l i t t l e p r o t e c t i o n of t h e MLTF b i n d i n g r e g i o n from DNaseI d i g e s t i o n ( F i g u r e 5 ) . Minor i n c r e a s e s i n s e n s i t i v i t y t o DNaseI, c h a r a c t e r i s t i c o f MLTF b i n d i n g , a t s i t e s f l a n k i n g t h e b i n d i n g s i t e were s e e n (-69, -70) s u g g e s t i n g t h a t o n l y a s m a l l f r a c t i o n o f t h e DNA c o n t a i n e d bound t r a n s c r i p t i o n f a c t o r . However, i n t h e presence of In t h e p r e s e n c e o f HMGs 1 and 2 a l o n e t h e r e was no s i g n i f i c a n t
a l t e r a t i o n i n t h e p a t t e r n o f s e n s i t i v i t y t o DNaseI ( t r a c k s 14 and 1 5 ) . The d e g r e e o f p r o t e c t i o n and enhanced DNaseI s e n s i t i v i t y a t p a r t i c u l a r s i t e s a r e c o n s i s t e n t w i t h t h e s t i m u l a t i o n o f MLTF b i n d i n g by HMCs 1 and 2 a s s e e n In t h e g e l b i n d i n g a s s a y .
DNaseI f o o t p r i n t i n g e x p e r i m e n t s were a l s o done u s i n g DNA 5'
F i g u r e 6. DNaseI f o o t p r i n t a n a l y s i s on non-coding s t r a n d o f MLTF b i n d i n g t o DNA.
I n c u b a t i o n c o n d i t i o n s were a s i n Flgure 5 e x c e p t t h a t t h e L fragment was 5 ' e n d -l a b e l l e d a t the AvaII s i t e ( i . e . non-coding s t r a n d ) and i n c u b a t i o n s were s e t both i n the absence ( t r a c k s 1 t o 9) o r p r e s e n c e ( t r a c k s 10 t o 18) o f 5 mM MgC12. The open box i n d i c a t e s t h e UPE p r o t e c t e d r e g i o n and arrows s i t e s of a l t e r e d DNaseI s e n s i t i v i t y . The open arrow on t h e r i g h t I s a t base -22 and t h e f i l l e d a r r o w a t b a s e -72. e n d -l a b e l l e d a t t h e AvaII s i t e ( i.e. non-coding s t r a n d ) . S i m i l a r r e s u l t s were o b t a i n e d i n t h e absence o f MgClp ( F i g u r e 6 1 , i n t h a t without HMGs 1 and 2 t h e MLTF b i n d i n g s i t e was not p r o t e c t e d from DNaseI d i g e s t i o n and only a s l i g h t enhancement o f t h e r e l a t i v e DNaseI s e n s i t i v i t y o f s i t e s (-45, -46)
f i a n k i n g t h e b i n d i n g r e g i o n was observed.
I n t h e p r e s e n c e of W s i and 2
c l e a r p r o t e c t i o n o f t h e b i n d i n g r e g i o n was a g a i n seen.
When DNA b i n d i n g was done i n t h e p r e s e n c e of MgC12, p r o t e c t i o n was e v i d e n t b o t h i n t h e p r e s e n c e and absence o f W s 1 and 2 ( F i g u r e 6). 
A d d i t i o n a l s i t e s of enhanced n u c l e a s e s e n s i t i v i t y were s e e n 3' t o t h e p r o t e c t e d r e g i o n , around b a s e s -34 and p a r t i c u l a r l y base -22 (open arrow i n F i g u r e 6 ) ; c o n t r o l e x p e r i m e n t s have shown t h a t c u t t l n g a t t h e s e s i t e s is due t o magnesium-dependent n u c l e a s e a c t i v i t y p r e s e n t i n t h e

